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Well Name: Cow Skull 11-89-18-1
Location: Sec. 18  T11S  R89W, Gunnison County, Colorado

License Number: 05-051-06094 Region: Bull Mountain Unit A
Spud Date: 08/29/2010 Drilling Completed: 11/02/2010

Surface Coordinates: 1981' FSL   1760' FWL                                                                 Latitude:  39.09839    
Longitude:  -107.38075

Bottom Hole
Coordinates:

Same

Ground Elevation (ft): 7387' K.B. Elevation (ft): 7408'
Logged Interval (ft): 442' To: 8959' Total Depth (ft): 8959'

Formation: Coal Ridge Group, South Canyon Group, Cameo Coal, Rollins Ss, Cozette Ss, Corcora
Type of Drilling Fluid: LSND

Printed by WellSight Log Viewer from WellSight Systems 1-800-447-1534 www.WellSight.com
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Drilling Company

Precision Drilling Rig #18

Comments

Lithologies and tops at drilled depths, not corrected to elogs.  Where the well bore gas is 100% methane, the 
C1 line is moved to 85% for graphical purposes only. 
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TEXTURE
Boundst
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OTHER SYMBOLS

POROSITY TYPE
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Geological Descriptions

TG
TG (units)

C1 (ppm)

C2 (units)

C3 (units)

C4 (units)

0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Precision Drilling Rig #18

Drilling with mud

Drilling began at 23:21 
on 09/02/2010

Bit #3
Size:  12 1/4"
Make:  Hughes
Type:  PDC
SN:  7126975
Depth in:  442'

40
45

0

 Acme Geologic Consulting 
rigged up and operational   
  on 09/01/2010 at 11:30

442-450  Cmnt, occ ss wh-trnsl-lt gy, f-c
gr, sb rnd-sb ang, uncons-cons, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

MSI Model TGC Total Gas and 
Chromatograph
Total Gas Calibrated to 1% Methane 
= 100 units, 99.0% Methane = 9900 
units.
Gas Chromatograph Calibrated to 
1% C1-C4  = 10000 ppm.  
CO2 Calibrated 0-20%

453'
100% Methane



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/03/2010

50
0

55
0

60
0

65
0

450-480  Ss wh-trnsl-lt gy, f-c gr, sb 
rnd-sb ang, uncons-cons, occ cmnt, 
nsfoc

480-510  Ss off wh-trnsl-lt gy, vf-med 
gr, sb rnd-sb ang, mod-w srt, cons, rr 
sltst gy, sb blky, frm, n calc, nsfoc

510-540  Ss trnsl-op-off wh-lt gy, s&p 
ip, vf-c gr, sb ang-sb rnd, p srt, 
cons-uncons ip, rr sltst gy, sb blky, 
frm, nsfoc

540-570  Sltst lt-gy-tan, sb blky, mod 
frm, grdg to vf gr ss ip, v sl calc, tr ss 
a/a, nsfoc

570-600  Ss off wh-trnsl-lt gy, f-c gr, sb 
ang, p srt, cons-uncons, tr sltst gy, 
blky, frm, n calc, nsfoc

600-630  Ss trnsl-lt gy-off wh, f-med gr, 
sb ang-sb rnd, p srt, pred uncons, n 
calc, tr lt gy sltst, nsfoc

630-660  Ss trnsl-lt gy-off wh, f-med gr, 
sb ang-sb rnd, p srt, pred uncons, n 
calc, rr glau, tr lt gy sltst, nsfoc

660-690  Ss trnsl-lt gy-off wh, vf-f gr, sb
ang-sb rnd, p-mod srt, pred uncons, n 
calc, abnt sltst lt-med gy, sb blky, mod 
f l l f

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.0
Vis 36

Wt 8.9
Vis 40

579'

Wt 8.8
Vis 38

Wt 8.9+
Vis 37

642'

100% Methane

674'



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1
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frm, n-v sl calc, nsfoc

690-720  Sltst med-lt gy, sb blky, mod 
frm, sdy, n calc, abnt ss a/a, nsfoc

720-750  Sltst med-lt gy, sb blky, mod 
frm, sdy, n calc, abnt ss lt gy-trnsl-off 
wh, vf-f gr, sb ang-sb rnd, p-mod srt, 
pred uncons, n calc, nsfoc 

750-780  Ss lt gy-trnsl-off wh, vf-med 
gr, sb ang-sb rnd, p-mod srt, pred 
uncons, n calc, occ sltst med-lt gy, sb 
blky, mod frm, grdg to vf gr ss ip, nsfoc

780-810  Ss lt gy-trnsl-off wh, f-c gr, sb 
ang-sb rnd, p srt, uncons, n calc, occ 
sltst med-lt gy, sb blky, mod frm, grdg 
to vf gr ss ip, nsfoc

810-840  Sltst gy-gn-trnsl, sb blky-sb 
plty, mod frm, grdg to vf gr ss ip, occ 
sh brn-med gy, slty ip, n calc, nsfoc

840-870  Ss lt gy-trnsl-off wh, s&p ip, 
vf-med gr, sb ang-sb rnd, mod srt, 
cons, n calc, occ sltst med-lt gy, sb 
blky, mod frm, grdg to vf gr ss ip, nsfoc

870-900  Ss trnsl-op, med-vc gr, mod-w
srt, sb ang-sb rnd, uncons, occ sh 
brn-orng, n calc, sft-mod frm, n calc, rr 
sltst a/a, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 8.9+
Vis 40

704'

Wt 8.8
Vis 40735'

766'

100% Methane

Wt 8.9
Vis 4665 units

860' 121 units

Wt 8.9+
Vis 44

47 units

90.3% Methane
9.7% Ethane



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Survey at 928' - 
0.2 degrees

09/04/2010
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900-930  Ss trnsl-op, med-vc gr, mod 
srt, sb ang-sb rnd, uncons, abnt sltst lt 
gy, sb blky, mod frm, n calc, rr sh a/a, 
nsfoc

930-960  Ss trnsl-op, med-vc gr, mod 
srt, sb ang-sb rnd, uncons, abnt sltst lt 
gy-gn, sb blky, mod frm, n calc, nsfoc

960-990  Sh med gy-lt gn, sb plty-sb 
blky, n calc, mod frm-frm, slty ip, occ 
sltst gy-gn, sb blky, mod frm, n calc, tr 
ss trnsl-op, med-vc gr, uncons, sb 
ang-sb rnd, nsfoc

990-1020  Ss trnsl-op, med-vc gr, sb 
rnd-sb ang, uncons, mod-w srt, rr sltst 
gy, sb blky, frm, n calc, nsfoc

1020-1050  Sh med-dk gy-gn ip, sb 
plty-sb blky, mod frm, slty ip, n calc, 
abnt sltst gy-gn, sb blky-sb plty, n calc,
nsfoc 

1050-1080  Ss trnsl-off wh-lt gy, vf-med 
gr, sb ang-sb rnd, p-mod srt, uncons, n 
calc, rr med gy sh, nsfoc

1080-1110  Ss trnsl, sme lt gy ip, f-vc 
gr, ang-sb rnd, p-mod srt, uncons, n 
calc, rr lt-med gy sh, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

52 units

Wt 8.0
Vis 45

100% Methane

97 units

Wt 9.1
Vis 46

91.9% Methane
8.2% Ethane

Wt 8.9
Vis 47

92 units

91.2% Methane
8.8% Ethane

Wt 8.8+
Vis 48

1105'



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1
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1110-1140  Ss trnsl-lt gy, f-c gr, sme vc 
ang qtz gr, sb ang-sb rnd, p-mod srt, 
uncons, n calc, sme sh lt-med gy, rr 
redbrn, sb blky-sb plty, mod frm, slty 
ip, n calc, nsfoc

1140-1170  Ss trnsl-lt gy, f-c gr, sb 
ang-sb rnd, p-mod srt, uncons, n calc, 
occ sh lt-med gy, rr redbrn, sb blky-sb 
plty, mod sft-mod frm, slty ip, sl-n calc, 
nsfoc

1170-1200  Ss trnsl-lt gy, vf-med gr, sb 
ang-sb rnd, p-mod srt, uncons, n calc, 
occ sh lt-med gy, rr redbrn, sb blky-sb 
plty, mod sft-mod frm, slty ip, sl-n calc, 
nsfoc

1200-1230  Ss trnsl-lt gy-off wh, f-med 
gr, sb ang-sb rnd, mod srt, uncons, sl 
calc, sme sh a/a, nsfoc

1230-1260  Ss trnsl-lt gy-off wh, vf-med
gr, sb ang-sb rnd, mod srt, cons, slty, 
sl calc, occ sltst lt-med gy, sb blky, 
mod frm, n calc, nsfoc

1260-1290  Sltst lt-med gy, occ dk gy, 
sb blky-sb plty, sft-mod frm, sdy, sl 
calc, occ ss a/a, sme sh lt-med gy, sb 
blky-sb plty, mod sft-mod frm, slty ip, n 
calc, nsfoc

1290-1320  Sltst lt-med gy, occ dk gy, 
sb blky-sb plty, mod sft-mod frm, sdy, 
sl calc, occ ss a/a, occ sh lt-med gy, rr
gn, sb blky-sb plty, mod sft-mod frm, 
slty ip, n-sl calc, nsfoc

1320-1350  Ss trnsl-op, f-c gr, sb rnd-sb
ang, uncons, mod-w srt, v sl calc, tr sh
lt med gy gn ip sb blky sb plty mod

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

137 units

91.4% Methane
8.6% Ethane

1166'

Wt 8.9
Vis 48

1227'

86.6% Methane
13.4% Ethane

1289'



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Survey at 1473' - 
0.5 degrees

09/05/2010

13
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50
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lt-med gy-gn ip, sb blky-sb plty, mod 
frm-frm, nsfoc

1350-1380  Sltst lt-dk gy-gn ip, grdg to 
vf gr ss ip, sb blky, n calc, occ ss 
trnsl-off wh-lt gy, vf-f gr, cons, w srt, rr 
glau, nsfoc

1380-1410  Ss trnsl-op, f-c gr, sb rnd-sb
ang, uncons, mod-w srt, v sl calc, rr sh
lt-med gy-gn ip, sb blky-sb plty, mod 
frm-frm, nsfoc

1410-1440  Ss trnsl-op-off wh, f-c gr, sb
rnd-sb ang, cons-uncons, mod srt, n 
calc, abnt sltst gy-dk gy, sb blky, grdg 
to vf gr ss, nsfoc

1440-1470  Ss trnsl-op-off wh, f-c gr, sb
rnd-sb ang, cons-uncons, mod srt, n 
calc, abnt sltst gy-dk gy, sb blky, grdg 
to vf gr ss, rr sh lt-med gy, sb blky-sb 
plty, mod frm, nsfoc

1470-1500  Ss trnsl-op, f-c gr, sb rnd-sb
ang, uncons, mod-w srt, n calc, rr sh 
lt-med gy, sb blky-sb plty, mod frm, n 
calc, nsfoc

1500-1530  Sh lt-med gy, sb blky-sb 
plty, mod frm, n calc, occ ss trnsl-op, 
f-c gr, sb rnd-sb ang, uncons, mod-w 
srt, n calc, nsfoc

1530-1560  Ss trnsl-op, f-c gr, sb rnd-sb
ang, uncons, mod-w srt, n calc, tr sh 
lt-med gy, sb blky-sb plty, mod frm, n 
calc, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

1145 units
1350'

89.3% Methane
9.5% Ethane
1.2% Propane

Wt 9.2
Vis 65

Wt 9.2
Vis 61

90.5% Methane
9.5% Ethane

Wt 9.2
Vis 59

637 units

Wt 9.2
Vis 61



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

16
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1560-1590  Ss trnsl-op, f-c gr, sb rnd-sb
ang, uncons, mod-w srt, n calc, abnt 
sltst gy-dk gy, sb blky, grdg to vf gr ss,
tr sh lt-med gy, sb blky-sb plty, mod 
frm, n calc, nsfoc

1590-1620  Sltst lt-med gy-gn, grdg to 
vf gr ss ip, sb blky, cly ip, n calc, tr 
glau, nsfoc

1620-1650  Ss trnsl-op, med-c gr, sb 
rnd-sb ang, uncons, mod-w srt, n calc, 
tr sh med gy, sb blky-sb plty, mod frm, 
n calc, nsfoc

1650-1680  Ss trnsl-off wh, f-med gr, 
sme c gr, sb ang-sb rnd, mod srt, 
uncons, n calc, rr sh a/a, nsfoc

1680-1710  Ss trnsl-lt gy-off wh, f-med 
gr, sb ang-sb rnd, mod srt, uncons, n 
calc, abnt sh med-dk gy, occ lt gy, rr 
gn, sb blky-sb plty, mod sft-mod frm, 
slty ip, n calc, nsfoc

1710-1740  Ss trnsl-off wh-lt gy, vf-med 
gr, sb ang-sb rnd, mod srt, uncons, n 
calc, rr sh a/a, nsfoc

1740-1770  Ss trnsl-off wh-lt gy, f-med 
gr, sb ang-sb rnd, mod srt, uncons, n 
calc, rr sh a/a, nsfoc

1770-1800  Sltst med-dk gy, occ lt gy, 
sb blky-sb plty, mod frm, sdy ip, n calc,

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

87.6% Methane
10.9% Ethane
1.5% Propane

Wt 9.0+
Vis 56

91.4% Methane
8.6% Ethane

Wt 8.9
Vis 52

1693' 130 units

91.0% Methane
9.0% Ethane

1751' 128 units



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

0 ROP (min/ft) 5
0 Gamma (API) 200

Survey at 1945' - 
0.8 degrees

18
00
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sb blky sb plty, mod frm, sdy ip, n calc,
abnt ss lt gy-trnsl, vf-c gr, sb ang-sb 
rnd, mod-w srt, cons, n calc, occ sh 
med-dk gy, sb plty-sb blky, mod sft, 
slty ip, n calc, nsfoc

1800-1830  Ss trnsl-lt gy, vf-f gr, sb 
ang-sb rnd, w-mod srt, cons, n calc, 
abnt sltst a/a, sme sh a/a, nsfoc

1830-1860  Ss trnsl-lt gy-off wh, vf-f gr, 
sb ang-sb rnd, w-mod srt, cons, sl 
calc, abnt sltst a/a, sme sh a/a, nsfoc

1860-1890  Ss trnsl-off wh, f-med gr, 
ang-sb rnd, p-mod srt, pred uncons, n 
calc, tr sh lt-med gy, rr gn, sb plty-sb 
blky, mod sft, n calc, nsfoc

1890-1920  Ss trnsl-off wh, f-med gr, 
ang-sb rnd, p-mod srt, uncons, n calc, 
tr sh lt-med gy, rr gn, sb plty-sb blky, 
mod sft, n calc, nsfoc

1920-1950  Ss off wh-trnsl, f-med gr, 
ang-sb rnd, p-mod srt, uncons, n calc, 
tr sh lt gy, rr gn, sb plty-sb blky, mod 
sft, n calc, nsfoc

1950-1980  Sltst med-dk gy, occ lt gy, 
rr gn, sb blky-sb plty, sdy, grdg to vf gr 
ss ip, n calc, occ sh med-dk gy, rr gn, 
sb plty-sb blky, slty ip, n calc, sme ss 
lt gy-trnsl, f-vf gr, sb ang-sb rnd, mod-p 
srt, cons, n calc, nsfoc

1980-2010  Sltst med-dk gy, occ lt gy, 
rr gn, sb blky-sb plty, sdy, grdg to vf gr 
ss ip, n calc, occ sh med-dk gy, rr gn, 
sb plty-sb blky, slty ip, n calc, occ ss lt

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

1815'

90.0% Methane
10.0% Ethane

Change out bubble
jar and riser

1915'

90.1% Methane
9.9% Ethane

Wt 9.2
Vis 57



( )
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/06/2010

Survey at 2276' - 
0.8 degrees

20
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gy-trnsl-off wh, vf-med gr, sb ang-sb 
rnd, mod srt, cons, n calc, nsfoc

2010-2040  Ss trnsl-off wh, f-c gr, sb 
rnd-sb ang, pred uncons-cons, wh cly 
flld, rr sh a/a, nsfoc

2040-2070  Sltst med-dk gy, sb blky-sb 
plty, sdy, grdg to vf gr ss ip, n calc, 
occ sh med-dk gy, rr gn, sb plty-sb 
blky, slty ip, n calc, occ ss lt 
gy-trnsl-off wh, vf-med gr, sb ang-sb 
rnd, mod srt, cons, n calc, nsfoc

2070-2100  Sltst med-lt gy, sb blky-sb 
plty, grdg to vf gr ss, n calc, tr sh 
med-dk gy, sb plty-sb blky, slty ip, n 
calc, nsfoc

2100-2130  Ss trnsl-op, med-c gr, w srt,
uncons, sb rnd-sb ang, tr sh med-dk 
gy, sb blky, frm, n calc, slty, nsfoc

2130-2160  Ss trnsl-op, f-c gr, w srt, 
uncons, sb rnd-sb ang, tr sh med-dk 
gy, sb blky, mod frm, n calc, slty, nsfoc

2160-2190  Sltst lt-dk gy-gn ip, sb 
blky-sb plty, grdg to vf gr ss ip, n calc, 
abnt sh med-dk gy, sb plty-sb blky, slty
ip, n calc, rr ss trnsl-off wh, vf-med gr, 
sb ang-sb rnd, mod srt, cons, n calc, 
nsfoc

2190-2220  Ss trnsl-op, f-c gr, w srt, 
uncons, sb rnd-sb ang, tr sltst lt-dk 
gy-gn ip, sb blky, mod frm, grdg to vf gr
ss ip, tr sh med-dk gy, sb blky, mod 
frm, n calc, slty, nsfoc

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.1
Vis 60

91.5% Methane
8.5% Ethane

Wt 9.1+
Vis 59

Wt 9.0
Vis 67

252 units

89.6% Methane
10.4% Ethane

Wt 9.0+
Vis 59

Wt 9.0
Vis 62



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

2336' - TOH for 
new bit; resume 
drilling at 12:54 on
09/07/2010

09/07/2010

Bit #4
Size:  12 1/4"
Make:  Hughes
Type:  HDC506Zx
SN:  217810
Depth in:  2336'

22
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00
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2220-2250  Sh lt-med gy, sb plty-sb 
blky, sft, slty ip, n calc, occ sltst lt-med
gy, sme wh-off wh, sb blky-sb plty, n 
calc, nsfoc

2250-2280  Sh lt-med gy, sb plty-sb 
blky, sft, slty ip, n calc, occ sltst lt-med
gy, rr wh-off wh, sb blky-sb plty, grdg to
vf gr ss ip, n calc, sme ss lt gy-trnsl-off
wh, vf-f gr, sb ang-sb rnd, mod-w srt, 
cons, n calc, nsfoc

2280-2310  Ss lt gy-trnsl-off wh, vf-f gr, 
sb ang-sb rnd, mod-w srt, cons, n calc,
abnt sltst a/a, sme sh a/a, nsfoc

2310-2340  Ss trnsl-off wh-lt gy, vf-f gr, 
sb ang-sb rnd, mod-p srt, cons-fri, n 
calc, tr sh lt-med gy, sb plty-sb blky, 
sft, slty ip, n calc, tr sltst lt-med gy, rr 
wh-off wh, sb blky-sb plty, grdg to vf gr 
ss ip, n calc, nsfoc

2340-2370  Ss trnsl-off wh-lt gy, wh cly 
flld ip, vf-f gr, sb ang-sb rnd, mod-w srt,
cons-fri, n calc, occ carb sh, sme sh 
lt-med gr, sb plty-sb blky, mod frm, n 
calc, nsfoc

2370-2400  Ss lt gy-trnsl, sme off wh, 
vf-f gr, sb ang-sb rnd, mod-w srt, cons, 
n calc, abnt sh med-dk gy, occ lt gy, sb
plty-sb blky, mod frm, slty ip, n calc, 
occ sltst med-dk gy, sb blky-sb plty, 
mod frm, sdy, n calc, nsfoc

2400-2430  Ss lt gy-trnsl-off wh ip, vf-f 
gr, sb ang-sb rnd, w srt, cons, n calc, 
abnt sh med-dk gy, occ lt gy, sb plty-sb
blky, mod frm, slty ip, n calc, abnt sltst 
med-dk gy, sb blky-sb plty, mod frm, 
sdy, n calc, nsfoc

2430-2460 Ss lt gy-trnsl off wh ip

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.2
Vis 57

90.1% Methane
9.9% Ethane

607 units

2292' 448 units

91.0% Methane
7.6% Ethane
1.4% Propane

Wt 9.2
Vis 60

310 units

683 units DTG

85.5% Methane
14.5% Ethane

208 units



0 ROP (min/ft) 5
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/08/2010
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2430-2460  Ss lt gy-trnsl, off wh ip, 
vf-med gr, sb ang-sb rnd, mod-w srt, 
cons, n calc, abnt sh med-dk gy, occ lt 
gy, sb plty-sb blky, mod frm, slty ip, n 
calc, occ sltst a/a, nsfoc

2460-2490  Sh med-dk gy-gn ip, sb 
plty-sb blky, slty ip, n-sl calc, mod 
frm-frm, abnt sltst med-dk gy, sb 
blky-sb plty, mod frm, grdg to vf gr ss 
ip, n calc, rr ss lt gy-trnsl-off wh, vf-f gr,
cons, n calc, nsfoc

2490-2520  Sltst lt-dk gy, sb blky-sb 
plty, grdg to vf gr ss ip, mod frm, n 
calc, abnt sh med-dk gy, carb ip, sb 
plty-sb blky, slty ip, mod frm, n calc, 
nsfoc

2520-2550  Sltst lt-dk gy, sb blky-sb 
plty, grdg to vf gr ss ip, mod frm, n 
calc, abnt sh med-dk gy-gn ip, carb ip, 
sb plty-sb blky, slty ip, mod frm, n calc,
nsfoc

2550-2580  Sh med-dk gy-gn ip, sb 
plty-sb blky, slty ip, n-sl calc, mod 
frm-frm, abnt sltst med-dk gy, sb 
blky-sb plty, mod frm, grdg to vf gr ss 
ip, n calc, rr ss lt gy-trnsl-off wh, vf-f gr,
cons, n calc, nsfoc

2580-2610  Sltst lt-dk gy, sb blky-sb 
plty, grdg to vf gr ss ip, mod frm, n 
calc, abnt sh med-dk gy-gn ip, carb ip, 
sb plty-sb blky, slty ip, mod frm, n calc,
tr ss off wh-trnsl, f-c gr, uncons, sb 
rnd-sb ang, nsfoc

2610-2640  Ss off wh-trnsl, vf-c gr, sb 
ang-sb rnd, mod srt, uncons-cons, n 
calc, tr sh med-dk gy, occ lt gy, sb 
plty-sb blky, mod frm, slty ip, n calc, tr 
sltst a/a, nsfoc

2640-2670  Sh med-dk gy-carb ip, sb 
plty-sb blky, slty, n-sl calc, mod 
frm-frm, abnt sltst off wh-med-dk gy, sb 
blky-sb plty, mod frm, grdg to vf gr ss 
ip, n calc, rr ss lt gy-trnsl-off wh, s&p 
i f f l f

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

143 units

Wt 9.5
Vis 120

89.6% Methane
10.4% Ethane

134 units

Wt 9.4
Vis 110

Wt 9.3
Vis 85

804 units

79.2% Methane
18.9% Ethane
1.9% Propane

Wt 9.4
Vis 85

538 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Scale Change
0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Note scale change
ROP - 0-10 min/ft

09/09/2010 2832' - TOH for 
new bit; resume 
drilling at 07:10 on
09/09/2010

Bit #5
Size:  12 1/4"
Make:  Hughes
Type:  HCD505ZX
SN:  TN6248702159
Depth in:  2832'

Survey at 2831' - 
1.2 degrees

27
00

27
50
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00
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50

ip, vf-f gr, cons, n calc, nsfoc

2670-2700  Ss trnsl-wh, sme lt gy, vf-f 
gr, sb ang-sb rnd, mod-w srt, wh cly 
flld, cons-fri, n calc, occ sh lt-med gy, 
sb plty-sb blky, mod frm, slty ip, sme 
carb ip, grdg to sltst ip, n-sl calc, nsfoc

2700-2730  Ss lt gy-trnsl, vf-f gr, sb 
ang-sb rnd, mod-w srt, cons-fri, n calc, 
abnt sh a/a, sme sltst med-dk gy, sb 
blky-sb plty, mod frm, sdy, grdg to vf gr
ss ip, n-sl calc, nsfoc

2730-2760  Ss trnsl-wh, sme lt gy, vf-f 
gr, sb ang-sb rnd, mod-w srt, wh cly 
flld, cons-fri, n calc, occ sh lt-med gy, 
sb plty-sb blky, mod frm, slty ip, sme 
carb ip, grdg to sltst ip, n-sl calc, nsfoc

2760-2790  Ss trnsl-lt gy-off wh, sme 
wh cly flld, vf-f gr, sb ang-sb rnd, 
mod-w srt, cons-fri, sl calc, abnt sh 
med-dk gy, sb plty-sb blky, mod frm, n 
calc, sme sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss ip, 
n-sl  calc, nsfoc

2790-2820  Sh med-dk gy-blk, carb, sb 
plty-sb blky, sft-mod frm, n calc, slty, 
occ coal blk, rthy ip, tr sltst med-dk gy,
sb blky-sb plty, mod frm, grdg to vf gr 
ss ip, sl calc, nsfoc

2820-2850  Sh dk gy-blk, sme med gy, 
sb plty-sb blky, mod sft-mod frm, n 
calc, sme sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, n-sl calc, sme ss 
trnsl-lt gy-off wh, vf-f gr, sb ang-sb rnd, 
mod-w srt, cons-fri, sl calc, nsfoc

2850-2880  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-sl
calc, abnt sh lt-med gy, sb plty-sb blky,
mod sft-mod frm, slty ip, n calc, sme 
ss trnsl-lt gy-off wh, vf-f gr, sb ang-sb 
rnd, mod-w srt, pred cons-fri, sl calc, 
nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

114 units

680 units DTG

80.9% Methane
13.3% Ethane
5.8% Propane

Wt 9.3
Vis 96

2767'

228 units

Wt 9.2
Vis 69

1054 units DTG

Wt 9.3
Vis 62



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Coal Ridge 
Group - 3042'

09/10/2010

29
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2880-2910  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-sl
calc, abnt sh a/a, sme ss trnsl-lt gy-off 
wh, wh cly flld, vf-f gr, sb ang-sb rnd, 
mod-w srt, pred cons-fri, sl calc, g tr 
coal frags, nsfoc

2910-2940  Ss trnsl-off wh-lt gy, wh cly 
flld, vf-f gr, sb ang-sb rnd, mod-w srt, 
pred cons-fri, n-sl calc, occ sh lt-med 
gy, sb plty-sb blky, mod sft, n calc, 
sme sltst a/a, tr coal frags, nsfoc

2940-2970  Sh med-dk gy, tr lt gy, sb 
plty-sb blky, mod sft, slty ip, n calc, 
abnt ss a/a, sme sltst a/a, nsfoc

2970-3000  Ss trnsl-off wh-lt gy, wh cly 
flld, vf-f gr, sb ang-sb rnd, mod-w srt, 
pred cons-fri, n-sl calc, occ sh lt-med 
gy-blk ip, carb ip, sb plty-sb blky, mod 
sft, n calc, tr sltst med-dk gy, sb 
blky-sb plty, mod frm, grdg to vf gr ss, 
n-sl calc, tr coal frags, nsfoc

3000-3030  Ss trnsl-off wh-lt gy, wh cly 
flld, vf-med gr, sb ang-sb rnd, mod-w 
srt, pred cons-fri, n-sl calc, tr sh lt-med
gy-blk ip, carb ip, sb plty-sb blky, mod 
sft, n calc, rr sltst a/a, tr coal frags, 
nsfoc

3030-3060  Coal blk, rthy, occ sh gy-dk
gy-blk, carb ip, slty, sb plty-sb blky, 
mod sft-mod frm, n calc, tr sltst off 
wh-lt gy, grdg to vf gr ss, sb blky, mod 
frm, sl calc, nsfoc

3060-3090 Ss trnsl-off wh, wh cly flld, 
vf-f gr, cons-fri, sb ang-sb rnd, abnt 
coal, blk, rthy, occ sh dk gy-blk, carb, 
sb plty-sb blky, slty ip, sft-mod frm, n 
calc, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

91.4% Methane
8.6% Ethane

1264 units

739 units

1189 units

87.2% Methane
10.6% Ethane
2.2% Propane

604 units2953'

1234 units

358 units

460 units

86.5% Methane
11.6% Ethane
1.9% Propane

3538 units

6668 units

83.2% Methane
16.8% Ethane

464 units

1142 units DTG



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/11/2010
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3090-3120  Ss trnsl-off wh, wh cly flld, 
vf-f gr, sb ang-sb rnd, pred cons-fri, n-sl
calc, sme coal frags, sme sh a/a, 
nsfoc

3120-3150  Ss trnsl-off wh-lt gy, wh cly 
flld, vf-f gr, sb ang-sb rnd, pred cons-fri,
n-sl calc, tr sh a/a, nsfoc

3150-3180  Ss trnsl-off wh, wh cly flld, 
vf-f gr, sb ang-sb rnd, cons-fri, sl calc, 
abnt coal frags, tr sh a/a, nsfoc

3180-3210  Sh med-dk gy-blk, carb, sb 
plty-sb blky, slty ip, mod frm, n calc, 
abnt coal frags, occ sltst lt-med gy, 
grdg to vf gr ss ip, sb blky, mod frm, n 
calc, nsfoc

3210-3240  Coal blk, abnt sh med-dk 
gy-blk, carb, sb plty-sb blky, slty ip, 
mod frm, n calc, occ sltst lt-med gy, 
grdg to vf gr ss ip, sb blky, mod frm, n 
calc, tr ss trnsl-off wh, f-med gr, cly 
flld, cons, n calc, nsfoc

3240-3270  Ss trnsl-op, f-med gr, sb 
ang-sb rnd, uncons, n calc, occ coal 
frags, rr sh a/a, nsfoc

3270-3300 Ss trnsl-op, vf-med gr, sb 
ang-sb rnd, uncons-cons-fri ip, mod srt,
n calc, abnt sh, gy-dk gy, sb plty-sb 
blky, slty, mod frm, n calc, occ coal 
frags, nsfoc

3300-3330  Ss trnsl-off wh-lt gy, vf-f gr, 
sb ang-sb rnd, mod-w srt, pred cons-fri,
n-sl calc, abnt sh med-dk gy, sb plty-sb
blky, mod sft-mod frm, slty ip, n calc, 
occ sltst med-dk gy, sb blky-sb plty,

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

2966 units DTG
Wt 9.2
Vis 49

1738 units DTG

84.5% Methane
15.5% Ethane

311 units3145'

Wt 9.3
Vis 47

84.6% Methane
11.9% Ethane
3.5% Propane

634 units

909 units

574 units
Wt 9.2
Vis 43

91.1% Methane
8.9% Ethane

3275' 187 units

Wt 9.2+
Vis 44

90.5% Methane
9.5% Ethane

Wt 9.3
Vis 56125 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Survey at 3339' - 
0.95 degrees

3432' - TOH for 
new bit; resume 
drilling at 06:52 on
09/12/2010

09/12/2010

Bit #6
Size:  12 1/4"
Make:  Hughes   
Type:  CX-35
SN:  5174555
Depth in:  3432'

South Canyon 
Group - 3455'

33
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occ sltst med dk gy, sb blky sb plty, 
mod frm, sdy, grdg to vf gr ss ip, n 
calc, rr coal frags, nsfoc

3330-3360  Ss trnsl-off wh, occ lt gy, 
vf-f gr, sb ang-sb rnd, mod-w srt, 
cons-uncons, fri ip, n-sl calc, tr sh and 
sltst a/a, nsfoc

3360-3390  Ss trnsl-off wh, occ lt gy, 
vf-f gr, sb ang-sb rnd, mod-w srt, 
cons-uncons, fri ip, n-sl calc, tr sh and 
sltst a/a, rr coal frags, nsfoc

3390-3420  Sh lt-dk gy, sb plty-sb blky. 
slty, mod frm, n calc, abnt ss trnsl-off 
wh, vf-f gr, sb ang-sb rnd, 
cons-uncons-fri ip, n calc, occ sltst off 
wh-lt gy, grdg to vf gr ss, mod frm, sb 
blky, n-sl calc, nsfoc

3420-3450  Ss trnsl-lt gy, vf-f gr, sb 
ang-sb rnd, mod-w srt, pred cons, sl 
calc, occ sh med-dk gy, sb plty-sb 
blky, mod frm, slty ip, n-v sl calc, nsfoc

3450-3480  Ss trnsl-lt gy, sme wh cly 
flld, vf-f gr, sb ang-sb rnd, mod-w srt, 
pred cons, calc, abnt sh a/a, g tr coal 
blk, rthy, rr pyr intrbdd in coal, rr xln 
cal, abnt dull orng min flor, nsoc

3480-3510  Ss trnsl-lt gy, rr wh cly flld, 
vf-f gr, sb ang-sb rnd, mod-w srt, pred 
cons, sme fri, n calc, sme sh med-dk 
gy, sb plty-sb blky, mod frm, slty, n 
calc, tr dull orng min flor, nsoc

3510-3540  Ss a/a, abnt sh blk, occ 
med-dk gy, sb blky, pred carb, mod 
frm, n calc, rr dull orng min flor, nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

804 units3336'

Wt 9.3
Vis 59

3368' 772 units

85.3% Methane
14.7% Ethane

Wt 9.3
Vis 67

3400' 489 units

Wt 9.3
Vis 109

5011 units DTG

Wt 9.4
Vis 7985.0% Methane

15.0% Ethane

1920 units

3723 units

477 units

80.3% Methane
18.0% Ethane
1.7% Propane

792 units

Wt 9.4
Vis 55

1447 units3528'

768 units

79.3% Methane
19.2% Ethane
1.5% Propane



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/13/2010

Survey at 3645' - 
0.3 degrees

3705' - TOH for 
new bit; resume 
drilling at 01:04 on 
09/14/2010

Bit #7
Size:  12 1/4"
Make:  Hughes   
Type:  505ZX
SN:  7020983
Depth in:  3705'

09/14/2010

35
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3540-3570  Ss trnsl-lt gy-crm, s&p ip, rr
wh cly flld, vf-f gr, sb rnd-sb ang, mod 
frm, calc, tr sh dk gy-gn, carb ip, mod 
frm, sb blky-sb plty, n calc, coal lams, 
rr dull orng min flor, nsoc

3570-3600  Ss trnsl-lt gy-crm, s&p ip, rr
wh cly flld, vf-f gr, sb rnd-sb ang, mod 
frm, calc, abnt sh dk gy, carb ip, mod 
frm, slty ip, sb blky-sb plty, n calc, coal
lams, abnt dull orng min flor, nsoc

3600-3630  Ss trnsl-lt gy-crm, s&p ip, 
vf-f gr, sb rnd-sb ang, calc, abnt sh dk 
gy, carb ip, mod frm, slty ip, sb blky-sb
plty, n calc, tr sltst gy, grdg to vf gr ss, 
mod frm-frm, sb blky, n calc, tr coal 
frags, abnt dull orng min flor, nsoc

3630-3660  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss ip, 
calc, abnt ss a/a, sme sh med-dk gy, 
sb plty-sb blky, mod frm, slty ip, n-sl 
calc, abnt dull orng min flor, nsoc

3660-3690  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss ip, 
calc, sme sh med-dk gy, sb plty-sb 
blky, mod frm, slty ip, n-sl calc, tr ss 
a/a, rr dull orng min flor, nsoc

3690-3720  Ss trnsl-lt gy-crm, s&p ip, 
vf-f gr, sb rnd-sb ang, calc, abnt sh 
med-dk gy, mod frm, slty ip, sb blky-sb 
plty, n calc, tr sltst gy, grdg to vf gr ss, 
mod frm-frm, sb blky, n calc, nsfoc

3720-3750  Ss trnsl-lt gy, vf-f gr, sb 
ang-sb rnd, mod-w srt, cons, n-v sl 
calc, abnt sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss ip, n
calc, occ sh med-dk gy, sb plty-sb 
blky, mod frm, slty, carb ip, n calc, occ
dull orng min flor, nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

1.5% Propane

Wt 9.3
Vis 47

87.6% Methane
12.4% Ethane

3621' 187 units

Wt 9.3
Vis 50

3655'

87.1% Methane
12.9% Ethane Wt 9.3

Vis 63

286 units

3687'

89.5% Methane
8.6% Ethane
1.9% Propane

Wt 9.2
Vis 67

2007 units DTG

Wt 9.2+
Vis 62

Drilling with air/mud 
mix and running 
through gas buster

84.8% Methane
15.2% Ethane



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Cameo Coal - 3872'

Rollins 
Sandstone - 3967'

38
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3750-3780  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-v 
sl calc, occ ss trnsl-gy, vf-f gr, mod-w 
srt, cons, sl calc, sme sh a/a, tr dull 
orng min flor, nsoc

3780-3810  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, sl 
calc, abnt ss trnsl-gy, sme wh cly flld, 
vf-f gr, mod-w srt, cons, sl calc, occ sh 
a/a, nsfoc

3810-3840  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n 
calc, occ ss trnsl-gy, vf-f gr, mod-w srt,
cons, sl calc, sme sh a/a, nsfoc

3840-3870  Coal blk, dull-sb vit, rthy, 
vis degas, sme sh med-dk gy, sme lt 
gy, sb plty-sb blky, mod frm, slty ip, n 
calc, nsfoc

3870-3900  Sh med-dk gy, sb plty-sb 
blky, mod frm, slty ip, carb ip, calc, 
abnt sltst med-dk gy, sb blky-sb plty, 
mod frm, sdy ip, calc, occ coal frags, 
nsfoc

3900-3930  Sh med-dk gy, sb plty-sb 
blky, mod frm, slty ip, carb ip, n calc, 
occ sltst lt-med gy, sb blky-sb plty, 
mod frm, calc, abnt coal blk, vit, vis 
degas, nsfoc

3930-3960  Coal blk, vit, blky, mod hd, 
nsfoc

3960-3990  Ss trnsl-op, f-c gr, sb rnd-sb
ang, pred uncons-cons ip, mod-p srt, n 
calc, occ coal blk, vit, rr sh med-dk 
gy-blk, carb ip, sft-mod frm, sb blky-sb 

lt l d ll i fl

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.4
Vis 62

3815'

Wt 9.4
Vis 57

Line test

81.0% Methane
19.0% Ethane

Wt 9.3
Vis 51

Changed riser

3909'

100% Methane

Drilling with air/mud mix 
and running through gas 
buster

Wt 9.4
Vis 44

2604 units

82.2% Methane
17.8% Ethane

Wt 9.4
Vis 44



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

0 ROP (min/ft) 10
0 Gamma (API) 200

09/15/2010

Survey at 4176' - 
0.75 degrees

40
00

40
50

41
00

41
50

42
00

plty, n calc, rr dull orng min flor, nsoc

3990-4020  Ss trnsl-op, f-c gr, sb rnd-sb
ang, pred uncons-cons ip, mod-p srt, n 
calc, occ coal blk, vit, rr sh med-dk 
gy-blk, carb ip, sft-mod frm, sb blky-sb 
plty, n calc, rr dull orng min flor, nsoc

4020-4050  Ss trnsl-lt gy, s&p ip, f-med 
gr, sb rnd-sb ang, cons-uncons, mod-w 
srt, n calc, occ sh med-dk gy-blk, carb 
ip, sft-mod frm, sb blky-sb plty, n calc, 
occ coal blk, rthy, nsfoc

4050-4080  Sh dk gy, sb blky-sb plty, 
slty, sft-mod frm, n calc, abnt ss trnsl-lt
gy, s&p ip, vf-f gr, sb rnd-sb ang, pred 
cons, v sl calc, occ sltst gy-dk gy, sb 
blky, mod frm, n calc, rr dull orng min 
flor, nsoc

4080-4110  Sh dk gy, sb plty-sb blky, 
slty, sft-mod frm, n calc, occ sltst gy-dk
gy, sb blky, mod frm, n calc, tr ss 
trnsl-lt gy, s&p ip, vf-f gr, sb rnd-sb ang,
sl calc, tr dull orng min flor, nsoc

4110-4140  Sh dk gy, sb plty-sb blky, 
slty, sft-mod frm, n calc, abnt sltst 
gy-dk gy, sb blky, mod frm, n calc, rr 
ss trnsl-lt gy, s&p ip, vf-f gr, sb rnd-sb 
ang, cons, sl calc, rr dull orng min flor, 
nsoc

4140-4170  Sh dk gy, sb plty-sb blky, 
slty, mod frm, n calc, abnt sltst gy-dk 
gy, sb blky, mod frm, n calc, occ ss 
trnsl-lt gy, s&p ip, vf-f gr, sb rnd-sb ang,
cons, sl calc, rr dull orng min flor, nsoc

4170-4200  Sltst med-dk gy, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, sl 
calc, abnt ss trnsl-gy-off wh, vf-f gr, sb 
ang-sb rnd, mod-w srt, sl calc, sme sh 
med-dk gy, sb plty-sb blky, mod sft, n 
calc, rr dull orng min flor, nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

Wt 9.3
Vis 44

Wt 9.3+
Vis 4488.0% Methane

12.0% Ethane

4099'

Wt 9.2+
Vis 40

77.9% Methane
15.3% Ethane
6.8% Propane

Wt 9.4
Vis 47

116 units4196'



( )
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Nuke and recalibrate 
chromatograph

42
50

43
00

43
50

44
00

4200-4230  Sltst med-dk gy, sme blk, 
sb blky-sb plty, mod frm, sdy, grdg to 
vf gr ss, sl calc, abnt ss trnsl-gy-off 
wh, vf-f gr, sb ang-sb rnd, mod-w srt, sl 
calc, sme sh med-dk gy, sb plty-sb 
blky, mod sft, n calc, nsfoc

4230-4260  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n 
calc, occ sh dk-med gy, sme blk, sb 
plty-sb blky, mod sft, slty, sl calc, sme 
ss a/a, nsfoc

4260-4290  Sltst med-dk gy-blk, sb 
blky-sb plty, mod frm, sdy, grdg to vf gr
ss, sl calc, abnt ss a/a, occ sh med-dk 
gy, sb plty-sb blky, mod sft, slty, n 
calc, nsfoc

4290-4320  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, 
sme sh a/a, sme ss a/a, nsfoc

4320-4350  Sh med-dk gy, sb plty-sb 
blky, slty, mod frm, n calc, abnt sltst 
gy-dk gy, sb blky-sb plty, mod frm, 
grdg to vf gr ss ip, n calc, rr ss gy, vf-f 
gr, cons, sl calc, nsfoc

4350-4380  Sh med-dk gy-blk, sb 
plty-sb blky, slty, mod frm, n calc, abnt 
sltst gy-dk gy, sb blky-sb plty, mod frm,
grdg to vf gr ss ip, n calc, nsfoc

4380-4410  Sh med-dk gy-blk, sb 
plty-sb blky, slty, mod frm, n calc, tr 
sltst gy-dk gy, sb blky-sb plty, mod frm,
grdg to vf gr ss ip, n calc, nsfoc

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.5
Vis 434228'

84.4% Methane
15.6% Ethane

4259'

Wt 9.4
Vis 45

4291'

4323'

Wt 9.4
Vis 44

Nuke and recalibrate 
chromatograph

Wt 9.3
Vis 43

39 units4386'

82.2% Methane
17.8% Ethane



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

09/16/2010

4535' - TOH; clean bit 
and replace jets; 
resume drilling at 14:06 
on 09/16/2010

44
50

45
00

45
50

46
00

4410-4440  Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, n calc, rr sltst a/a, 
nsfoc

4440-4470  Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, n calc, rr sltst 
gy-brn, sb blky-sb plty, mod frm, n 
calc, nsfoc

4470-4500  Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, n calc, rr dis pyr, 
nsfoc

4500-4530  Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, n calc, nsfoc

4530-4560  Sh blk, rr lt gy, sb plty-sb 
blky, mod sft, slty ip, n calc, rr ss 
trnsl-lt gy, vf-f gr, sb ang-sb rnd, mod-w
srt, n calc, nsfoc

4560-4590  Sh blk, rr gn, sb plty-sb 
blky, mod sft, slty ip, n calc, rr ss 
trnsl-lt gy, vf-f gr, sb ang-sb rnd, mod-w
srt, n calc, rr bent, tr bri orng min flor, 
nsoc

4590-4620  Sh blk, sb plty-sb blky, mod
sft-mod frm, n calc, sme cal flld fracs, 
sme inoc frags, abnt lt gy bent, tr dis 
pyr, abnt bri orng min flor, nsoc

4620-4650  Sh blk, sb plty-sb blky, mod
sft-mod frm, slty ip, n calc, sme cal flld
fracs, sme lt gy bent, rr inoc frags, tr 

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.3
Vis 47

Wt 9.3
Vis 464481'

77.8% Methane
17.2% Ethane
5.0% Propane

234 units

Wt 9.3
Vis 52

4577'

Wt 9.3
Vis 45

82.7% Methane
14.3% Ethane
3.0% Propane

Wt 9.3
Vis 48



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Survey at 4700' - 
0.90 degrees

09/17/2010

Cozette - 4815'

46
50

47
00

47
50

48
00

48
50

bri orng min flor, nsoc

4650-4680  Sh dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty ip, n calc, tr
cal flld fracs, rr lt gy-crm bent, rr bri 
orng min flor, nsoc

4680-4710  Sh dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty ip, n calc, rr
cal flld fracs, rr lt gy-crm bent, rr bri 
orng min flor, nsoc

4710-4740  Sh dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty ip, n calc, rr
cal flld fracs, rr inoc frags, rr lt gy bent,
nsfoc

4740-4770  Sh dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty ip, n calc, rr
cal flld fracs, rr inoc frags, rr lt gy-tan 
bent, tr bri orng min flor, nsfoc

4770-4800 Sh dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty, n calc, rr lt 
gy bent, rr bri orng min flor, nsoc

4800-4830  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-v 
sl calc, occ sh a/a, tr sb ang f gr qtz gr,
rr lt gy bent, rr bri orng min flor, nsoc

4830-4860  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n 
calc, sme sh a/a, tr sb ang f gr qtz gr, rr
xln cal, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

386 units

Wt 9.3
Vis 45

4697'

86.6% Methane
13.4% Ethane

Wt 9.3
Vis 47

4763'

79.8% Methane
15.0% Ethane
5.2% Propane

Wt 9.2+
Vis 50

4861'



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Corcoran - 4962'

49
00

49
50

50
00

50
50

4860-4890  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-v 
sl calc, sme sh a/a, tr ss trnsl-gy, rr 
wh, vf-f gr, sb ang-sb rnd, mod-w srt, 
cons, n-sl calc, tr xln calc, nsfoc

4890-4920  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, grdg to vf gr ss ip, arg ip,
n calc, abnt sh blk, sb plty-sb blky, 
mod sft-mod frm, slty ip, n calc, rr ss 
a/a, nsfoc

4940-4950  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, n-v sl calc, occ sh 
a/a, rr xln cal, nsfoc

4950-4980  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n 
calc, sme sh a/a, sme ss trnsl-gy, rr 
blk, vf-f gr, sb ang-sb rnd, mod-w srt, 
cons, n-sl calc, tr lt gy bent, tr bri orng 
min flor, nsoc

4980-5010  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-v 
sl calc, abnt ss trnsl-gy, rr blk, vf-f gr, 
sb ang-sb rnd, mod-w srt, cons-fri ip, 
n-sl calc, g tr sh dk gy-blk, sb plty-sb 
blky, mod sft, n-sl calc, nsfoc

5010-5040  Sltst dk gy-blk, sb blky-sb 
plty, mod frm, sdy, grdg to vf gr ss, n-sl
calc, abnt ss trnsl-gy, rr blk, vf-f gr, sb 
ang-sb rnd, mod-w srt, cons-fri ip, n-sl 
calc, occ sh dk gy-blk, sb plty-sb blky, 
mod sft, n-sl calc, nsfoc

5040-5070  Sltst gy-dk gy-blk, sb 
blky-sb plty, grdg to vf gr ss, mod frm, 
n calc, occ ss trnsl-gy, vf gr, sb rnd-sb 
ang, w srt, cons, n-sl calc, tr sh dk 
gy-blk, slty, sb blky-sb plty, mod sft, n 
calc, nsfoc

5070-5100 Sltst gy-dk gy-blk, sb

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

81.7% Methane
14.2% Ethane
4.1% Propane

Wt 9.4
Vis 51

4955' 68 units

Wt 9.4
Vis 44

84.0% Methane
12.2% Ethane
3.8% Propane

Wt 9.4
Vis 45

91.0% Methane
9.0% Ethane

5050'



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Mancos - 5109'

09/18/2010

Survey at 5247' - 
0.95 degrees

5277' - Intermediate 
casing point; resume 
drilling at 19:00 on 
10/01/2010

09/19-10/01/2010

Bit #8
Size:  8 1/2"
Make:  Hughes   
Type:  GT-C1
SN:  5181006
Depth in:  5277'

51
00

51
50

52
00

52
50

53
00

5070 5100  Sltst gy dk gy blk, sb 
blky-sb plty, grdg to vf gr ss, mod frm, 
n calc, abnt sh dk gy-blk, slty, sb 
blky-sb plty, mod sft, n calc, rr ss 
trnsl-gy, vf gr, sb rnd-sb ang, w srt, 
cons, n-sl calc, nsfoc

5100-5130  Sh dk gy, sb plty-sb blky, 
slty, mod frm, n calc, abnt sltst gy-dk 
gy-blk, sb blky-sb plty, mod frm, n calc,
nsfoc

5130-5160  Sh dk gy, sb plty-sb blky, 
slty, mod frm, n calc, tr sltst gy-dk 
gy-blk, sb blky-sb plty, mod frm, n calc,
nsfoc

5160-5190  Sh med-dk gy, sb plty-sb 
blky, mod frm-mod sft, grdg to sltst, tr lt
gy-tan bent, rr bri orng min flor, nsoc

5190-5220  Sh dk gy-blk, sb blky-sb 
plty, slty, mod sft-mod frm, n calc, 
nsfoc

5220-5250  Sh med-dk gy, sb plty-sb 
blky, mod frm-mod sft, grdg to sltst, tr lt
gy-tan bent, rr bri orng min flor, nsoc

5250-5280  Sh dk gy-blk, sb blky-sb 
plty, slty, mod sft-mod frm, n calc, 
nsfoc

5280-5310  Sh med-dk gy-blk, sb 
blk b lt lt d ft d f

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.3+
Vis 46

81.3% Methane
14.9% Ethane
3.8% Propane

Wt 9.3+
Vis 44

5150'

Wt 9.3
Vis 44

80.4% Methane
15.4% Ethane
4.2% Propane

152 units

442 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

10/02/2010

5505'-5524' - No data due to
generator issues with rig; 
lost power to equipment in 
trailer

53
50

54
00

54
50

55
00

blky-sb plty, slty, mod sft-mod frm, n 
calc, nsfoc

5310-5340  Sh med-dk gy-blk, sb 
blky-sb plty, slty, mod sft-mod frm, n 
calc, nsfoc

5340-5370  Sh med-dk gy-blk, sb 
blky-sb plty, slty, mod sft-mod frm, n 
calc, rr pyr, nsfoc

5370-5400  Sh med-dk gy-blk, sb 
blky-sb plty, slty, mod sft-mod frm, n 
calc, tr sltst lt-med gy, sb blky, mod 
frm, sl calc, tr inoc frags, nsfoc

5400-5430  Sh med-dk gy-blk, sb 
blky-sb plty, slty, mod sft-mod frm, n 
calc, nsfoc

5430-5460  Sh med-dk gy-blk, sb 
blky-sb plty, slty, mod sft-mod frm, n 
calc, nsfoc

5460-5490  No sample due to 
by-passing shakers

5490-5520  No sample due to 
by-passing shakers

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.4
Vis 44

990 units

897 units5328'

73.3% Methane
23.8% Ethane
2.9% Propane

1107 units

659 units

5424'

79.7% Methane
16.7% Ethane
3.6% Propane

Wt 9.4
Vis 49

5505'-5524' - No data due to 
generator issues with rig; lost 
power to equipment in trailer



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

10/03-05/2010

5677' - Stopped 
drilling due to loss of 
circulation and bit 
trip; resume drilling at
02:15 on 10/05/2010

10/06/2010
5700' - Stopped 
drilling due to loss of
circulation; resume 
drilling at 08:20 on 
10/06/2010

55
50

56
00

56
50

57
00

5520-5550  No sample due to 
by-passing shakers

5550-5580  No sample due to 
by-passing shakers

5580-5610  No sample due to 
by-passing shakers

5610-5640  No sample due to 
by-passing shakers

5640-5670  No sample due to 
by-passing shakers

5670-5700  No sample due to 
by-passing shakers

5700-5730  No sample due to 
by-passing shakers

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 9.4
Vis 46

79.0% Methane
15.6% Ethane
5.4% Propane

Wt 9.4
Vis 49

77.7% Methane
17.8% Ethane
4.5% Propane

5679'

2650 units

7717 units DTG



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 1

Scale Change
0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/07/2010

Note scale 
change for 
C02 (0-4%)

10/08/2010

5934' - Stopped drilling
due to lost circulation; 
resume drilling at 
19:15 on 10/08/2010

57
50

58
00

58
50

59
00

59
50

5730-5760  No sample due to 
by-passing shakers

5760-5790  No sample due to 
by-passing shakers

5790-5820  Abnt LCM, Sh med-dk 
gy-blk, sb blky-sb plty, slty, mod 
sft-mod frm, n calc, nsfoc

5820-5850  No sample due to 
by-passing shakers

5850-5880  No sample due to 
by-passing shakers

5880-5910  Abnt LCM, Sh med-dk 
gy-blk, sb blky-sb plty, slty, mod 
sft-mod frm, n calc, nsfoc

5910-5940  No sample due to 
by-passing shakers

5940 5970 N l d t

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

80.4% Methane
18.9% Ethane
0.7% Propane

5805' 3252 units

Wt 9.1+
Vis 39

2852 units

Wt 9.2
Vis 41

5899' 718 units

1514 units DTG

76.7% Methane
20.7% Ethane
2.6% Propane

Wt 9.0
Vis 42 3355 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/09-10/2010
6013' - Stopped 
drilling due to lost 
circulation; resume 
drilling at 14:48 on 
10/10/2010

10/11/2010

60
00

60
50

61
00

61
50

5940-5970  No sample due to 
by-passing shakers

5970-6000  No sample due to 
by-passing shakers

6000-6030  No sample due to 
by-passing shakers

6030-6060  No sample due to 
by-passing shakers

6060-6090  No sample due to 
by-passing shakers

6090-6120  No sample due to 
by-passing shakers

6120-6150  No sample due to 
by-passing shakers

6150-6180  No sample due to 
by-passing shakers

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Vis 42 3355 units

5991'
Wt 9.0
Vis 38

7258 units DTG

Wt 9.1
Vis 39

83.1% Methane
16.3% Ethane
0.6% Propane

6064' 2654 units 

1782 unitsWt 9.0
Vis 37

1629 units

Wt 9.0
Vis 40

2242 units

83.7% Methane
15.9% Ethane
0.4% Propane

Wt 8.9
Vis 34

2626 units DTG6159'
2575 units

1518 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

0 ROP (min/ft) 10
0 Gamma (API) 200

Survey at 6226' - 
1.25 degrees

10/12/2010

6409' - Stopped drilling
due to lost circulation; 
resume drilling at 
05:22 on 10/13/2010

62
00

62
50

63
00

63
50

64
00

6180-6210  No sample due to 
by-passing shakers

6210-6240  No sample due to 
by-passing shakers

6240-6270  No sample due to 
by-passing shakers

6270-6300  No sample due to 
by-passing shakers

6300-6330  No sample due to 
by-passing shakers

6330-6360  No sample due to 
by-passing shakers

6360-6390  No sample due to 
by-passing shakers

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

83.6% Methane
15.6% Ethane
0.8% Propane

Wt 9.0
Vis 40

6047 units DTG for 
survey

6254'

2770 units

Wt 9.0
Vis 41

Wt 9.0
Vis 39

84.9% Methane
14.1% Ethane
1.0% Propane

6350' 4815 units

Wt 8.9+
Vis 39

79.2% Methane
19.9% Ethane
0.9% Propane

Wt 8.7
Vis 43



( )
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/13/2010

Switched shaker 
screens to 10 mesh to 
shake out the larger 
LCM.  Majority of 
formation samples are 
passing through the 10
mesh screen and not 
continuing over 
shaker.

64
50

65
00

65
50

66
00

6390-6420  No sample due to 
by-passing shakers

6420-6450  No sample due to 
by-passing shakers

6450-6480  No sample due to 
by-passing shakers

6480-6510  No sample due to 
by-passing shakers

6510-6540  Attempted to retrieve 
sample; 100% LCM

6540-6570  Attempted to retrieve 
sample; 100% LCM

6570-6600  V poor sample recovery; 
99% LCM, 1% Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, nsfoc

6600-6630  V poor sample recovery; 
99% LCM, 1% Sh dk gy-blk, sb plty-sb 
blk lt d f f

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Vis 43

8351 units DTG

Equipment clogged; 
replaced equipment

Wt 8.7
Vis 41

6447'

83.7% Methane
15.6% Ethane
0.7% Propane

Wt 8.7
Vis 37

Wt 8.7
Vis 35

1492 units

Wt 8.7
Vis 33

6542' 2108 units

2048 units

Wt 8.7
Vis 35

83.4% Methane
15.8% Ethane
0.8% Propane

Wt 8.7+
Vis 40



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/14/2010

Survey at 6703' - 
0.75 degrees

Swapped out 
chromatographs

66
50

67
00

67
50

68
00

blky, slty, mod frm, nsfoc

6630-6660  V poor sample recovery; 
99% LCM, 1% Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, nsfoc

6660-6690  V poor sample recovery; 
99% LCM, 1% Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, nsfoc

6690-6720  Poor sample recovery; 
95% LCM, 5% Sh dk gy-blk, sb plty-sb 
blky, slty, mod frm, n calc, nsfoc

6720-6750  V poor sample recovery; 
98% LCM, 2% Sh dk gy-blk, sb blky-sb 
plty, mod frm, n calc, nsfoc

6750-6780  V poor sample recovery; 
98% LCM, 2% Sh dk gy-blk, sb blky-sb 
plty, mod frm, n calc, nsfoc

6780-6810  Poor sample recovery; 
90% LCM, 10% Sh blk, sb blky-sb plty, 
mod frm, n calc, nsfoc

6810-6840  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty ip, n calc, 
nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 8.7
Vis 45

6636'

2806 units

80.5% Methane
19.5% Ethane

Wt 8.7+
Vis 43

Wt 8.7
Vis 45

Wt 8.7+
Vis 44

6735'

Swapped out 
chromatographs

84.0% Methane
16.0% Ethane

2838 units

3058 units

2180 units

Wt 8.8
Vis 39

6828' 2849 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

68
50

69
00

69
50

70
00

70
50

6840-6870  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty ip, n calc, 
nsfoc

6870-6900  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty ip, n calc, 
nsfoc

6900-6930  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty ip, sl calc, 
nsfoc

6930-6960  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

6960-6990  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

6990-7020  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc,  occ
sltst gy-dk gy, sb blky, mod frm, sl 
calc, nsfoc

7020-7050  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc,  occ
sltst gy-dk gy, sb blky, grdg to vf gr ss 
ip, mod frm, sl calc, nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

2293 units

83.6% Methane
16.4% Ethane

3375 units6922'

2549 units

2405 units

2721 units

82.8% Methane
17.2% Ethane

3002 units7018'

Wt 8.7
Vis 40

1753 units

2574 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/15/2010

7213' - Stopped drilling due 
to accident; resume drilling 
at 09:22

Survey at 7273' - 
1.00 degrees

71
00

71
50

72
00

72
50

7050-7080  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc,  tr 
sltst gy-dk gy, sb blky, grdg to vf gr ss 
ip, mod frm, sl calc, nsfoc

7080-7110  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc,  tr 
sltst gy-dk gy, sb blky, grdg to vf gr ss 
ip, mod frm, sl calc, nsfoc

7110-7140  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc,  tr 
sltst gy-dk gy, sb blky, grdg to vf gr ss 
ip, mod frm, sl calc, nsfoc

7140-7170  Abnt LCM, Sh blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

7170-7200  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

7200-7230  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, tr 
bent, rr bri orng min flor, nsoc

7230-7260  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, tr 
bent, rr bri orng min flor, nsoc

7260-7290  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, tr 
b t b i i fl

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

81.8% Methane
18.2% Ethane

Wt 8.7
Vis 43

7115'
3517 units

Wt 8.7
Vis 42

3143 units

82.3% Methane
17.7% Ethane

Wt 8.7
Vis 43

5984 units DTG

7210' 5743 units DTG
2417 units

78.2% Methane
20.9% Ethane
0.9% Propane

3471 units

Wt 8.7+
Vis 45



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/16/2010

73
00

73
50

74
00

74
50

75
00

bent, rr bri orng min flor, nsoc

7290-7320  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

7320-7350  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

7350-7380  Abnt LCM, Sh dk gy-blk, sb 
blky-sb plty, mod frm, slty, sl calc, 
nsfoc

7380-7410  Abnt LCM, Sh gy-dk gy, sb 
blky-sb plty, mod frm-frm, slty ip, sl 
calc, nsfoc

7410-7440  Abnt LCM, Sh gy-dk gy, sb 
blky-sb plty, frm, slty ip, sl calc, rr ss 
off wh-trnsl, f-c gr cons, sl calc cmt, tr 
xln qtz, nsfoc

7440-7470  Abnt LCM, Sh gy-dk gy, sb 
blky-sb plty, frm, slty ip, calc, rr ss off 
wh-trnsl, f-med gr, cons, sl calc cmt, rr 
xln qtz, rr inoc, nsfoc

7470-7500  Abnt LCM, Sh gy-dk gy, sb 
blky-sb plty, frm, slty ip, calc, rr ss off 
wh-trnsl, f-med gr, cons, sl calc cmt, 
nsfoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

78.2% Methane
20.9% Ethane
0.9% Propane

7306' 6799 units DTG

83.1% Methane
16.9% Ethane

Wt 8.8
Vis 39

86.9% Methane
13.1% Ethane

Wt 8.8
Vis 35

7401' 2272 units

3227 units

Wt 8.8+
Vis 39

Wt 8.8
Vis 39

82.3% Methane
17.7% Ethane

Wt 8.8
Vis 41

Wt 8.7+
Vis 43

6010 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

75
50

76
00

76
50

77
00

7500-7530  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, rr cal flld fracs, rr dis pyr, rr ss 
trnsl-lt gy, vf-f gr, cons, mod srt, n-sl 
calc, rr dull orng min flor, nsoc

7530-7560  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, 
calc, rr cal flld fracs, rr dull orng min 
flor, nsoc

7560-7590  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, rr dull orng min flor, nsoc

7590-7620  Abnt LCM, Sh dk gy-blk, sb 
plty-sb blky, mod frm, slty ip, sl calc, tr
cal flld fracs, rr orng min flor, nsoc

7620-7650  Abnt LCM, Sh dk gy-blk, sb 
plty-sb blky, mod frm, slty ip, sl calc, tr
cal flld fracs, rr orng min flor, nsoc

7650-7680  Abnt LCM, Sh gy-blk, sb 
plty-sb blky, mod frm, slty ip, sl calc, rr
cal flld fracs, rr orng min flor, nsoc

7680-7710  Abnt LCM, Sh gy-dk gy-blk, 
sb plty-sb blky, mod frm, slty ip, sl 
calc, rr cal flld fracs, rr orng min flor, 
nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 8.7
Vis 35

83.0% Methane
17.0% Ethane

Wt 8.8
Vis 39

4414 units

83.2% Methane
16.8% Ethane

Wt 8.8
Vis 40

7592' 3488 units

Wt 8.8+
Vis 39

3039 units

Wt 8.8
Vis 40

7686'
4741 units

Wt 8.8+
Vis 41

82.6% Methane
17.4% Ethane



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/17/2010

10/18/2010
7877' - Stopped 
drilling to weight up 
mud; resumed 
drilling at 01:07 on 
10/18/2010

77
50

78
00

78
50

79
00

7710-7740  Abnt LCM, Sh gy-dk gy-blk, 
sb plty-sb blky, mod frm, slty ip, sl 
calc, tr cal flld fracs, nsfoc

7740-7770  Abnt LCM, Sh gy-dk gy-blk, 
sb plty-sb blky, mod frm, slty ip, sl 
calc, tr cal flld fracs, nsfoc

7770-7800  Sh gy-dk gy-blk, rr lt gy, sb 
plty-sb blky, mod frm, slty ip, sl calc, tr
cal flld fracs, nsfoc

7800-7830  Sh gy-dk gy-blk, sb plty-sb 
blky, mod sft-mod frm, slty ip, calc, rr 
cal flld fracs, nsfoc

7830-7860  Sh dk gy-blk, sb plty-sb 
blky, slty ip, mod frm, calc, rr pyr, 
nsfoc

7860-7890  No sample due to 
by-passing shakers

7890-7920  No sample due to 
by-passing shakers

7920 7950 N l d t

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 8.8
Vis 43

8846 units

Flaring gas and 
running through gas 
buster

81.8% Methane
18.2% Ethane

7781'

7671 units

Wt 8.8
Vis 43

82.8% Methane
17.2% Ethane

Bypassing gas buster

9176 units

80.5% Methane
19.5% Ethane

7877'

Bypassing shaker 
and possum bellyWt 9.0

Vis 40

going through gas 
buster

Wt 9.0
Vis 42

81.9% Methane
18.1% Ethane

6857 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

10/19-31/2010
7955' - Stopped drilling due
to 95 bbl gain; weight up 
mud and regain circulation;
resume drilling at 08:58 on 
10/31/2010

79
50

80
00

80
50

81
00

81
50

7920-7950  No sample due to 
by-passing shakers

7950-7980  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, nsfoc

7980-8010  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, nsfoc

8010-8040  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, nsfoc

8040-8070  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, nsfoc

8070-8100  Abnt LCM, Sh blk, sb 
plty-sb blky, mod sft-mod frm, slty ip, sl
calc, nsfoc

8100-8130  Occ LCM, Sh blk, rr dk gy, 
sb plty-sb blky, mod frm, slty ip, calc, 
rr msv pyr, tr lt gy-buff bent, occ dull 
orng min flor, nsoc

8130-8160  Occ LCM, Sh blk, sb plty-sb
blky-flky, mod frm, slty ip, calc, rr lt gy 
bent, occ dull orng min flor, nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

4943 units

78.1% Methane
21.9% Ethane

Wt 8.5
Vis 40

4648 units

5183 units

80.4% Methane
19.6% Ethane

6155 units8009'

Wt 8.5
Vis 42

1329 units

80.6% Methane
19.4% Ethane

Wt 8.5
Vis 38

1730 units8104'

81.5% Methane
18.5% Ethane

1452 units

Wt 8.5
Vis 38

4884 units



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

82
00

82
50

83
00

83
50

8160-8190  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, calc, rr 
inoc frags, tr lt gy bent, occ dull orng 
min flor, nsoc

8190-8220  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, sl calc-calc, tr lt 
gy-buff bent, occ dull orng min flor, 
nsoc

8220-8250  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, calc, rr inoc 
frags, occ gy-lt brn bent, occ dull orng 
min flor, nsoc

8250-8280  Occ LCM, Sh blk, sb plty-sb
blky, mod sft-mod frm, slty ip, sl calc, 
occ lt gy-buff bent, occ bri orng min 
flor, nsoc

8280-8310  Pred LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, sl-n calc, 
nsfoc

8310-8340  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, sl calc, rr inoc 
frags, rr lt gy bent, tr bri orng min flor, 
nsoc

8340-8370  Occ LCM, Sh blk, sb plty-sb
blky-splty, mod frm, slty ip, n-sl calc, rr
cal flld fracs, tr lt gy-buff bent, tr bri 
orng min flor, nsoc

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

80.2% Methane
19.8% Ethane

8198' 4031 units

81.1% Methane
18.9% Ethane

6609 units

8294' 9075 units

8495 units

77.6% Methane
22.4% Ethane

Wt 8.6
Vis 36

7587 units

78.1% Methane
21.9% Ethane



0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

0 ROP (min/ft) 10
0 Gamma (API) 200

11/01/2010

84
00

84
50

85
00

85
50

86
00

8370-8400  Occ LCM, Sh blk, sb 
plty-plty-sb blky, mod frm, slty ip, sl 
calc, tr lt gy-buff bent, tr bri orng min 
flor, nsoc

8400-8430  Pred LCM sweep, Sh blk, 
plty-sb blky, mod frm, slty ip, calc, rr lt 
gy bent, g tr bri orng min flor, nsoc

8430-8460  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, sl calc, g 
tr lt gy-buff bent, occ bri orng min flor, 
nsoc

8460-8490  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, n calc, rr 
lt gy splty sh with dis pyr, rr msv pyr, 
rr lt gy bent, tr bri orng min flor, nsoc

8490-8520  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, n calc, g tr lt gy 
microxln ls, rr lt gy bent, tr bri orng min
flor, nsoc

8520-8550  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, n calc, g 
tr lt gy microxln ls, occ lt gy splty bent,
occ bri orng min flor, nsoc

8550-8580  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, n calc, tr 
lt gy splty bent, tr bri orng min flor, 
nsoc

8580-8610  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, sl calc, rr
lt b t b i i fl

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

8989 units8389'

Wt 8.5
Vis 37 6760 units

79.0% Methane
21.0% Ethane

Wt 8.6
Vis 36

8550 units8488'

1077 units

Wt 8.7
Vis 36

80.5% Methane
19.5% Ethane

4579 units

Wt 8.6
Vis 34

8583'

4281 units
78.5% Methane
21.5% Ethane



( )
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

0 ROP (min/ft) 10
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

86
50

87
00

87
50

88
00

lt gy bent, rr bri orng min flor, nsoc

8610-8640  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, n calc, rr 
lt gy bent, rr msv pyr, rr bri orng min 
flor, nsoc

8640-8670  Abnt LCM, Sh blk, sb 
plty-sb blky-splty, mod frm, slty ip, n-v 
sl calc, rr xln cal, rr lt gy bent, rr bri 
orng min flor, nsoc

8670-8700  Abnt LCM, Sh blk, sb 
plty-sb blky, mod frm, slty ip, n calc, 
nsfoc

8700-8730  Abnt LCM, Sh blk, sb 
plty-sb blky, sme splty, mod frm, slty 
ip, n calc, tr lt gy bent, rr bri orng min 
flor, nsoc

8730-8760  Abnt LCM, Sh blk, sb 
plty-plty-sb blky, mod frm, slty ip, n-sl 
calc, rr lt gy-lt brn bent, rr bri orng min 
flor, nsoc

8760-8790  Occ LCM, Sh blk, sb plty-sb
blky-splty, mod frm, slty ip, n calc, occ 
lt gy bent, occ bri orng min flor, nsoc

8790-8820  Occ LCM, Sh blk, sb plty-sb
blky, tr splty, mod frm, slty ip, n calc, rr
lt gy v sft microxln ls, rr dk gy hd c xln 
ls, rr msv pyr, rr xln cal, rr lt gy bent, rr
bri orng min flor, nsoc

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

TG (units)
1 10 100 1000 10e4

C1 (ppm)
100 1000 10e4 10e5 10e6

C2 (units)
100 1000 10e4 10e5 10e6

C3 (units)
100 1000 10e4 10e5 10e6

C4 (units)
100 1000 10e4 10e5 10e6

Wt 8.7
Vis 37

5525 units

78.9% Methane
21.1% Ethane

8677' 3061 units

Wt 8.7
Vis 37

1206 units

81.1% Methane
18.9% Ethane

1993 units

Wt 8.8
Vis 36

8772' 3226 units

81.9% Methane
18.1% Ethane

Wt 8.7
Vis 36

2598 units



Scale Change
0 ROP (min/ft) 60
0 Gamma (API) 200
7 Caliper (inches) 14
1 Bulk Density (g/cc) 3
0 CO2 (percent) 4

11/02/2010

Note scale
change
ROP - 0-60
min/ft

Dakota - 
8933'

8959' Driller's TD - reached  
  at 15:38 on 11/02/2010
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8820-8850  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, n calc, tr msv 
pyr, rr lt gy bent, rr bri orng min flor, 
nsoc

8850-8880  Occ LCM, Sh blk, sb plty-sb
blky, mod frm, slty ip, n calc, abnt 
lt-med gy bent, rr xln calc, abnt bri 
orng min flor, nsoc

8880-8910  Occ LCM, Sh blk, sb 
plty-splty-sb blky, mod frm, slty ip, n 
calc, tr lt gy sh with dis pyr, rr dk gy c 
xln ls, abnt lt gy bent, abnt bri orng min
flor, nsoc

8910-8940  Occ LCM, Sh blk, sb plty-sb
blky-splty, mod frm, slty ip, n calc, abnt
ss trnsl-off wh-lt gy, vf-f gr, sb ang-sb 
rnd, cons, mod-w srt, n calc, rr msv 
pyr, rr lt gy bent, rr dull-bri orng min 
flor, nsoc

8940-8959  Occ LCM, Sh blk, sb plty-sb
blky-splty, mod frm, slty ip, n calc, abnt
ss off wh-lt gy, vf-f gr, sb ang-sb rnd, 
cons, mod -w srt, n calc, rr dull orng 
min flor, nsoc

81.9% Methane
18.1% Ethane

2207 units
Wt 8.6
Vis 36

8869' 3755 units

Wt 8.7
Vis 37

79.7% Methane
20.3% Ethane

1660 units

Wt 8.8+
Vis 37

81.6% Methane
18.4% Ethane

Wt 8.7
Vis 37 4898 units


